Scheme S1: Ligand synthetic route.
Scheme S2: Metal complex synthetic route. Pentamethylcyclopentadienyl iridium dichloride dimer, (IrCp*Cl 2 ) 2 , 3 3-aminophenylsilatrane, 4 and Cp*Ir(2-(2'-pyridyl)-2-propanolate)Cl (Cp* = pentamethylcyclopentadienyl), 5 were synthesized and characterized by previously reported methods.
p-tolyl silatrane:
4.516 g triethanolamine (30 mmol) and 6.421 g p-tolyltrimethoxysilane were placed in a dry round bottomed flask. The reaction was heated under a nitrogen atmosphere in a closed system at 90 o C causing a white precipitate and refluxing of the methanol product. After three hours, the methanol was removed by distillation from the reaction. Once the majority of the methanol was removed, the reaction was cooled, filtered, and washed with cold methanol to yield p-tolylsilatrane as a white solid (7.588 g, 29 mmol, 95%). (p-tolyl silatrane) : 1 H NMR (CDCl 3 with 0.05% v/v TMS, 400 MHz): δ 7.65 -7.57 (2H, m, CH), 7.12 -7.04 (2H, m, CH), 3 .89 (6H, t, J = 5.9 Hz, CH 2 ), 2.90 (6H, t, J = 5.9 Hz, CH 2 ), 2.27 (3H, d, J = 0.6 Hz, CH 3 ).
Na[Cl 4 Ir(2-(2'-pyridyl)-2-propanolate)]:
To 100 mL of saturated aqueous NaCl solution was added 700 mg (2.0 mmol) IrCl 3 ·3H 2 O and 274 mg (2.0 mmol) 2-(2'-pyridyl)-2-propanolate). The solution was heated for 24 hours at 95 o C then washed twice with approximately 30 mL dichloromethane. The aqueous portion was oxidized with excess sodium periodate and evaporated under reduced pressure to a slurry. This was extracted three times with approximately 20 mL portions of dichloromethane. The extract was concentrated under reduced pressure and then partially purified by loading onto a short silica gel plug and flushing with acetone until only orange color remained on the silica. The solution was once again evaporated, loaded on a silica gel column, and eluted with ethyl acetate. The product was collected as a dark green band, evaporated to dryness, and washed 
4:
The synthesis of 4 was based off of a previously reported method. 6 Methyl isonicotinate (3.29 mL, 27.8 mmol), metaldehyde (24.58 g, 139 mmol), and acetonitrile (90 mL) were combined and added to a round-bottomed flask, which formed a white cloudy mixture. The mixture was stirred at room temperature in air for ten minutes. To the mixture, iron(II) sulfate heptahydrate (0.124 g, 0.446 mmol), trifluoroacetic acid (3.24 g, 28.4 mmol), and 70% tert-butyl hydroperoxide (6.97 g, 77 mmol) was added, which formed a cloudy light pink mixture. The mixture was put under a nitrogen atmosphere and heated to reflux for 3.5 hours. During that time, the mixture changed from white cloudy to orange cloudy after ten minutes of reflux; after an hour of reflux, the solution became orange clear and finally became a deep red-brown clear solution. The solution was cooled to room temperature and the solvent removed by rotary evaporation, which provided a brown-red solid. The solid was taken up in 50 mL of NaHCO 3 (aq) and was extracted with toluene (3 x 40 mL). The toluene layer was dried over MgSO 4 , filtered, and solvent removed via rotary evaporation. A brown liquid was obtained. The product (2.332 g, 13 mmol, 46%) was purified via silica gel chromatography using 1:4 ethyl acetate to hexane as the eluent. 
5:
To a dry Schlenk flask under a nitrogen atmosphere, 4 (3.65 g, 20.3 mmol) was added. Dry THF (50 mL) was added to the flask, which formed a clear yellow solution upon stirring. The solution was stirred at 0 o C for 30 minutes. Then, methyl magnesium bromide (7.4 mL, 22 mmol) solution in 3.0 M diethyl ether was slowly added to the solution, which caused a red cloudy mixture to form. The red-orange cloudy mixture was stirred at 0 o C for 2.5 hours, warmed to room temperature, and stirred for thirty minutes. Saturated ammonium chloride (25 mL) was added to the mixture and stirred at room temperature for thirty minutes. The solvent was removed by rotary evaporation, resulting in a dark red brown solid. The solid was dissolved in a 1:1 mixture of saturated ammonium chloride (400 mL) and ethyl acetate (400 mL) and put into a separatory funnel. The ethyl acetate layer was extracted and rinsed with brine (2 x 250 mL). The ethyl acetate layer was dried over magnesium sulfate, filtered, and the solvent removed by rotary evaporation. The product was purified by silica gel chromatography by eluting with 2% acetone in dichloromethane to remove initial impurities and then slowly increasing the acetone concentration to 5% acetone in dichloromethane to obtain the product (1.361 g, 7 mmol, 45%). 
6:
To a round bottomed flask, 5 (0.0521 g, 0.26 mmol) and methanol (5 mL) were added. Potassium hydroxide (0.107 g, 1.9 mmol) was dissolved in 0.695 mL water and added to the round bottomed flask. The clear yellow solution was stirred at 40 o C for two hours. The solvent was rotary evaporated off, which provided an orange oil. The crude product was dissolved in ethyl acetate and brine, put into a separatory funnel, and the ethyl acetate layer collected. The brine layer was washed with ethyl acetate until the product was no longer visible in the water layer by TLC. The ethyl acetate layers were 
7:
To a dry Schlenk flask under a nitrogen atmosphere with a stir bar, 6 (0.168 g, 0.00092 mol) was added. Dry benzene (30 mL) was added forming a yellow mixture when stirred at room temperature. Oxalyl chloride (0.09 mL, 0.001 mol) was added to the mixture, which turned the color slightly pink. One drop of anhydrous dimethylformamide was then added, which resulted in solubilization of the cloudy mixture. The solution was stirred at room temperature for 1.5 hours. Then, two-thirds of the benzene was pumped off of the solution under vacuum. Dichloromethane (30 mL) was added to the mixture forming an orange, cloudy mixture. Triethylamine (0.130 mL, 0.00093 mol) was added to the mixture, which resulted in a clear yellow solution. Then, 3-aminosilatrane was added to the solution, resulting in a golden yellow mixture. The mixture was stirred at room temperature for one hour. The solvent was removed by rotary evaporation, which resulted in a brown-yellow solid. The pure product (0.268 g, 0.62 mmol, 67%) was obtained by silica gel chromatography by eluting with 30% acetone in dichloromethane. 
3:
To a round-bottomed flask 7 (0.058 g, 0.13 mmol), Pentamethylcyclopentadienyl iridium dichloride dimer (0.054 g, 0.067 mmol), and acetone (25 mL) were added and stirred. Then, sodium bicarbonate (0.044 g, 0.52 mmol) was added to the orange cloudy mixture. The orange mixture was refluxed under nitrogen for four hours. Over time, the solution's nature changed from a light, orange cloudy mixture to a deep, orange clear solution. The reaction was cooled to room temperature, the excess salts filtered off, and the solvent evaporated off. The orange solid was dissolved in dichloromethane and layered with octane and kept in the freezer for twelve days. The product (0.099 g, 0.12 mmol, 93%) precipitated out as a red solid from the layered system. 
Theoretical:
Geometry Optimizations: The minimum energy geometries (as confirmed by normal mode analysis) of 3 (both with hydrogen bonding waters and without) and 3-TiO 2 were determined using the exchange-correlation functional B3LYP 7 combined with the basis set 6-311G(d,p) basis set [8] [9] [10] for H, C, O, N, Si, and Cl, together with LANL2DZ 11-13 for low-spin Ir(III) and Ti(IV), as implemented in the Gaussian 09 and its default optimization criteria and integration grid.
14 This level of theory has been utilized successfully in the determination of IR spectra in hydroxamates in similar clusters. 15 The atoms in 3 were allowed to fully relax. The structure of 3-TiO 2 was created by using the lowest energy binding mode and cluster from our previous work. 16 Initially, the geometry
of the silatrane anchor was relaxed using p-tolyl-silanetriol (tolyl-silatrane) under the conditions that only the passivating edge hydroxyls were frozen. Then the structure was used as an initial geometry for the anchor as part of 3-TiO 2 . That structure was relaxed between the amide linkage up to the Cp*.
Vibrational Spectra: Frequencies and intensities for both 3 and 3-TiO 2 were generated by diagonalizing the full Hessian. In the case of 3-TiO 2 , artifacts in the calculated spectrum occurring from the use of frozen atoms were compensated for by subtracting away the IR spectrum for the same cluster, but without the adsorbed molecule. The spectra were generated for both 3 and 3-TiO 2 by convolution with Lorentzians with full-widths at half-maximum of 10 cm -1 and 12 cm -1 , respectively. For both 3 and 3-TiO 2 , harmonic frequencies were scaled with a factor of 0.955.
UV-visible spectra and related data: Figure S1 . UV-visible spectrum of nanoITO on FTO coated glass substrate. Absorption of the glass occurs below 300 nm. 
Theoretical IR Spectra and Optimized Structures:
Chart S1. Calculated geometrically optimized structure of 3 without considering water hydrogen bonding. Atom labels: carbon (dark grey), hydrogen (light grey small sphere), oxygen (red), nitrogen (small blue sphere), iridium and (large blue sphere). Experimental ATR-FTIR Spectra: Figure S13 . ATR-FTIR spectra of p-tolyl silatrane (red) vs. p-tolyl silatrane-TiO 2 (blue). 
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Theoretical Coordinates:
These coordinates are given as xyz files with a short descriptor and SCF energy in Hartrees the title line below: 
